Helicobacter pylori (H. pylori) infection is usually acquired in early childhood. H. pylori infection can be diagnosed by noninvasive techniques (serology, urea breath test, urine or blood, detection of H. pylori antigen in stool specimen) and by invasive techniques requiring endoscopy and biopsy (histological examination, culture, polymerase chain reaction). Recently, fecal antigen testing has been used successfully for the diagnosis of H. pylori infection in the Symptomatic Patients. We compared H. pylori fecal antigen and immunoglobulin G (IgG) serologic diagnostic methods in a population of symptomatic patients with H. pylori infection. The tests were performed with enzyme immunoassay (ELISA). All specimens were collected between January and October 2009 from 27 health center in Sivas-Turkey. The presence of clinical symptoms, such as dyspepsia and abdominal pain, was determined. A total of 705 patients were studied. Totally, 534 women (mean age 38.2) and 171 men (mean age 41.9) in this epidemiological investigation were enrolled. The H. pylori fecal antigen was positive in the stool specimens of 209 patients (29.6%) and the H. pylori IgG test was positive in the serum specimens of 487 (69.0%) patients. The fecoprevalance and seroprevalence of H. pylori infection were higher in women than in men (p < 0.05). ELISA fecal antigen testing is a practical and feasible alternative to traditional invasive diagnostic methods in highprevalence populations. The fecal antigen test can also be used to establish cure of H. pylori infection. 
Introduction

Almost 50% of the world population is infected with Helicobacter pylori (H. pylori).
Nevertheless, many people continue their life asymptomatically (1) . There is a relation between the H. pylori infection and the pathogenesis of peptic ulcer disease (2) .
This bacterium is a gram-negative, microaerophilic and a urease-generating microorganism which is capable of colonizing in gastric mucosa and staying here for a long time (3) . H. pylori inhabits between the gastric epithelial cell surface and the mucus layer covering it (4). pH is 1.0-2.0 in the stomach lumen, whereas it is around 7.4 under the mucus (5) . H. pylori and non-steroid anti-inflammatory drugs are the two most important factors causing peptic ulcer development and ulcer complications as hemorrhage (6) . Upper gastrointestinal system (UGS) hemorrhages are a significant mortality and morbidity cause and seen in 80-100 of 100.000 people in the society (7) . Eradication of H. pylori reduces ulcer relapse and repeated hemorrhages due to peptic ulcer (8) . When H. pylori is not eradicated, the repeated hemorrhage rate is 30% within 1-2 years and this rate goes down to 1-2% in the people eradication is provided for. Consequently, for the approach to upper GIS hemorrhages, eradication of H. pylori is an important requirement (9) . Basic Clin Sci 2010; 1(4): 61-70
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Due to the lack of golden standard yet, the tests based on biopsy are still used as the reference method for diagnosing H. pylori infections and following the eradication treatment (10) . H. pylori is a bacterium which is proven to cause the development of chronic superficial gastritis, chronic active gastritis, duodenal ulceration, adenocarcinoma developed after chronic gastritis, gastric non-Hodgkin lymphoma and gastric mucosal lymphoid tissue lymphoma in human (11) . H. pylori is proclaimed first degree carcinogen by the World Health Organization (WHO). It is stated that H. pylori increases the risk of stomach cancer by six times (12) (13) (14) (15) (16) . Especially for the patients with peptic ulcer, doing test is a must (17) . For this purpose, a large number of diagnostic tests (invasive and non-invasive) have been developed.
In this study, it is aimed for the comparison of antigen and antibody detection tests commonly used for the serological diagnosis of H. pylori at the symptomatic patients applying to the primary healthcare facilities as a result of complaints related to stomach disorders, acute chronic gastritis, peptic ulcer (duodenal ulcer) and stomach cancer.
Material and Methods
This study was carried out at 27 healthcare facilities providing primary healthcare service in Sivas Provincial Centre between January and October 2009. At symptomatic patients applying to the healthcare facilities as a result of complaints related to stomach disorders, acute chronic gastritis, peptic ulcer (duodenal ulcer) and stomach cancer, antigen (in stool) and antibody (in blood serum) detection tests commonly used at many healthcare facilities for the serological diagnosis of H. pylori were used together.
Of 705 people participated in our study, 534 (75.7%) were women and 171 (24.3%) were men. All of the participants were consisted of persons at the age range of 15-83 and they all accepted to participate in the study. The average age was established as 38.2±12.9 years in women and 41.9±16.3 years in men. The participation approval of 39 persons, who were under 18, among the patients participated in the study were obtained from their parents (required by Helsinki Declaration) and then their demographic data were further recorded together with their signed participation forms.
From each patient, 5 ml blood sample was taken into the sterile gel-vacuum tubes in order to use for antibody detection and the taken samples were brought to Public Health Laboratory under cold chain conditions. The samples serum of which was separated were stored at -20°C until the study time. Likewise, approximately 1-1.5 g of stool samples was taken from the patients for antigen detection into the spin-top, spoon-cover and outer-labeled stool containers. The stool samples were transported to the Public Health Laboratory through a special motorized courier quickly by following the cold chain condition as the blood samples. For the blood serum samples, it was paid great attention to study as they arrived without keeping waited. By keeping stool samples waited at -20°C, all of the samples were hold at the laboratory to be complete and then the study was performed. Basic Clin Sci 2010; 1(4): 61-70
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In blood serum samples, H. pylori IgG type antibody was searched. All of the bloods taken were studied under ELISA method and the results were recorded individually. The ELISA kit we used (Orgenics® Immunocomb II) was a test which did not require any equipment to study, was suitable for single study, very easy to use, had a sensitivity of 95.8% and specificity of 76%, worked according to the principle of indirect solid phase dot-ELISA, qualitative, had an internal control and sensitive to measure at least 20 IU/ml H. pylori IgG found in the serum. From each serum sample, 10 μL was taken and diluted with 100 μL diluent and 25 μL was taken from the diluted samples and the study was commenced in accordance with the prospectus of the kit. The results were evaluated visually.
All of the stool samples, H. pylori antigen was searched. The commercial kit used for antigen detection was a test working with ELISA method (Premier Platinum HpSA, Meridian Diagnostics® Inc. Cincinnati, Ohio, USA), giving qualitative results and having an internal control. The sensitivity of the test is 96.1% and the specificity is 95.7%. In this test, wells containing polyclonal rabbit anti-H. pylori antibodies were used. 100 µl was taken from the diluted stool samples and studied (10 µl of stool, 0.5 ml of sample diluent). The study was performed in accordance with the recommended prospectus of the commercial kit. Results of the study were read at a spectrophotometer under 450 nm and the results higher than 0.140 were considered as positive. Both of the tests were preferred due to the ease of use at the field searches. The suspicious samples in the studies made by both methods were evaluated and studied again.
Data were expressed as percentages and analyzed with chi-square test. A p value of less than 0.05 was considered as significant.
Results
H. pylori IgG antibody was found positive in 487 (69.0%) of the blood serums of 705 patients taken into the study, whereas found negative in 218 (31.0%) ( Table 1) . When the distribution of these results according to the gender was analyzed, it was found that the positivity rate in women (71.2%) was higher than in men (59.6%)(p<0.05). Likewise, the negativity rate (40.4%) in men was found to be higher than in women (27.9%)(p<0.05). A statistically significant difference was found between the percentage distribution rates of antibody positivity in blood according to gender (p<0.05).
It was found that the positivity rates in the studies made for identifying H. pylori antigen in stool were lower than the previous antibody positivity rates ( When the positivity rates of both tests are compared, it is found that the positivity rate at antibody detection in blood is higher than antigen detection in stool (Table 3) . Similarly, when the negativity rates are compared, it is found that the negativity rate at antigen detection in stool is higher than antibody detection in blood. When the status of both tests in terms of positivity was considered, no statistically significant difference was found in between (p<0.05). In our study, it is found that the positivity rates in both tests increase correspondingly as the number of siblings and the number of family members increases (five or more family members). However, no statistically significant difference was found in between (p>0.05).
Discussion
H. pylori infections are an important public health issue in our country as it is in all developed and developing countries. Many studies performed at home and abroad indicate that H. pylori is the cause of several diseases that can progress to stomach cancer, especially chronic gastritis and peptic ulcer disease (gastric and duodenal ulcer) (18) (19) (20) (21) . In H. pylori-infected patients, first IgM class antibodies develop. Then, both systematically and locally in gastric mucosa, IgG and IgA antibodies develop and the level of these two antibodies can be maintained for months-years (22) . IgG seropositivity may continue for 3 years, even proper antibiotics are used (17) In our study, blood serum and stool samples of total 705 patients who were prediagnosed with H. pylori were analyzed. In this analysis made, regarding the distribution of H. pylori antibody rate in blood and antigen rate in stool according to gender, it was found that the distribution in women was significantly higher than men. And in the collective evaluation of both tests, it was found that the positivity rate was higher in men and there was a significant difference in between ( Table 3) . One of the reasons for the H. pylori IgG seropositivity being higher than antigen detection in our study is the IgG antibody positivity ongoing in the serum (almost 3 years).
A study similar to our study was performed by Naous et al. (19) In another study of 40 cases, carried out at Dokuz Eylul University Faculty of Medicine (27) , H. pylori antigen in stool-ELISA and Simple H. pylori single step antigen cassette test were compared. In the study, the sensitivity of pre-treatment H. pylori antigen in stool-ELISA was found 74.3%, whereas the sensitivity of cassette test was 87%. No statistically significant difference was found between the results.
Furthermore, in a large-scaled serology study carried out in Canada, false-positivity was found at the rate of 33% in the clinical tests made at primary healthcare units (28) . In a study made on 102 dyspeptic children in Turkey recently (29) , sensitivity of only 71.9% was found for serology. Differently from these findings, in another study involving 180 children (15), 100% sensitivity and 98% specificity were found (30).
Selection of a diagnostic test should depend on the clinical conditions, sensitivity, specificity, cost and availability of the test. Serology is a commonly used, inexpensive and non-invasive method. The advantage of serological tests is that they can be applied by many hospitals and clinical laboratories without the need for any special equipment or technique. And the most important disadvantage of the serological tests is that they cannot distinguish the difference between an active infection and a previously-had infection. In a study (36) made in China recently, as it is in our study, it was concluded that serum antibody levels were not enough to understand either the seriousness of the gastrointestinal disease or the degree of histopathological intensity at H. pylori infected patients. It is known that the antigen in stool test is useful in epidemiological field studies (37) . Antibody in blood tests are useful for the patients who have never had treatment before, but give no information if the infection is active or terminated at the the patients who have had treatment. Many studies have revealed that the antigen in stool test is useful after the antibiotic treatment (2).
Invasive tests; culture, histology, rapid urease test and PCR, are not used frequently at every patient and under every hospital condition because they are based on biopsy. And non-invasive tests; urea breath test and ELISA tests intended for searching H. pylori antigen in stool samples, are used frequently because there is no need for endoscopy and they have a sensitivity and specificity that is very close to the culture tests accepted as the golden standard. It is accepted that ELISA H. pylori antigen detection in stool test is a good non-invasive test for the diagnosis of H. pylori infection (38,39).
As the information on H. pylori increase, the advances in respect of diagnostic tests also increase correspondingly. Histology, urea breath test and culture like invasive tests are based on biopsy and may be considered expensive or require endoscopy that may not be tolerated by some patients and as a consequence, non-invasive tests are preferred frequently. There is not only one golden standard among the diagnostic tests and contrary to the practice made in the scientific papers, use of many different diagnostic tests for achieving more reliable test results would not be a realistic approach. In addition to these, the great effect of the factors such as the regional prevalence of the infection on the predictive values of the tests used has raised the regional importance of diagnostic tests (40) .
There is no significant difference between the H. pylori antigen in stool test that we have used in the study and other ELISA tests detecting antigen in stool. It can be used at Basic Clin Sci 2010; 1(4): 61-70
ISSN: 1309-5102 www.basicandclinicalsciences.com diagnosis and follow-up securely. It is also a suitable test for prevalence tests, too. The antibody detection in blood serum test that we have used for H. pylori diagnosis in our study is from the rapid, simple, non-invasive, standardized, low-specificity and highsensitivity tests. In countries, where the H. pylori prevalence is high, like Turkey, antibody detection in blood serum test should not be used for diagnosing acute infection through qualitative values. If it will be used, titration increase or decrease should be followed.
